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(E) Process for extracting a dry residue from the gingko biloba leaves. 



@ A solution obtained by extraction of the leaves 
with an aqueous solution of a lower alcohol or ke- 
tone, is concentrated in the presence of celite. the 
thus obtained concentrated aqueous suspension is 
filtered on celite, treated with an electrolyte and 
extracted with butanone, the organic phase is con- 
centrated to a dense residue, this residue is treated 
vyith water and the thus obtained aqueous suspen- 
sion is dried to a constant weight. 
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PROCESS FOR EXTRACTING A DRY RESIDUE FROM THE GfNGKO BILOBA LEAVES 



The present invention relates to a process for 
isolating a dry extract from leaves of gingko biloba 
L or safisburia adiantifoJia Smith. 

It is known that the above leaves contain com- 
pounds endowed with cerebral and peripheral va- 
somotor activity. 

The German patent No. 1.767,098 teaches an 
extraction of the above compounds by a process 
which consists essentially in treating the leaves 
with an aqueous mixture of a lower alcohol or 
ketone. The thus obtained solution contains both 
the desired pharmacolgically-active compounds 
and some undesired compounds. Thus, the subse- 
quent phase consists of efiminating the latter by 
extracting them with a lower halogen-substitited 
hydrocarbon. 

It is thus clear that this process leads inevitably 
to the formation of a mixture of solvents which are 
difficult to recover and to re-cycle and which in any 
case require expensive operations with a severe 
environmental impact 

Moreover, the thus obtained product still con- 
tains some unidentified undesired compounds 
which prevent the preparation of stable injectable 
solutions. 

The DE-A-2.1 17,429 intends to overcome tfie 
latter disadvantage by treating an aqueous solution 
of the product ofot^ned according to the Gemnan 
patent No. 1,767,098 with ammonium sulphate and 
subsequently extracting the aqueous phase witii a 
ketone. The ketone solution is then concentrated 
and the residue is treated with a lower alcohol. The 
thus obtained solution is treated with a lead deriva- 
tive and. after removing the precipitate by filtration, 
the solution is treated with ammonium sulphate and 
extracted with butanone. The organic phase is 
again treated with ammonium sulphate and dried. 

It is clear that this second process, in addition 
to having all the drawbacks of the first also has the 
drawback that it implies the use of toxic com- 
pounds, such as lead derivatives, whose use 
should be absolutely avoided, particularly in the 
preparation of drugs to be administered by injec- 
tion. 

Lastly, the complexity and the numerous ma- 
nipulations required by the above processes are 
detrimental to tiie reproducibility of the yiekjs and 
of the quality of the final product. 

The need is therefore still strongly felt for a 
simple and economical process which avoids the 
use of toxic solvents or reactants and which is 
easily reproducible botti as to the yiek:i and quality 
of the final product 

It has now been found that ceiite, i.e. diatomite. 
may replace both the chlorine-substituted solvents 



and the lead derivatives. This was entirely unex- 
pected and it has thus been possible to accomplish 
a simple and economical process which is easily 
reproducible both as to the yield and the quality of 

5 the tinal product 

The object of the present invention is, there- 
fore, a process for isolating, from the leaves of 
gingko biloba L, a dry extract endowed with cere- 
bral and peripheral vasomotor activity, after having 

10 extracted said leaves with an aqueous solution of a 
lower alcohol or ketone, characterized in that the 
alcohol- or ketone*water solution is concentrated in 
the presence of ceiite. that the thus obtained con- 
centrated aqueous suspension is filtered on ceiite, 

IS treated with an electrolyte and extracted with 
butanone, that the organic phase is concentrated to 
a dense residue, that this residue is treated with 
water, and that the thus obtained aqueous suspen- 
sion is dried to a constant weight 

20 The gingko biloba leaves used in the process 

of this invention, preferably contain at least 0.45% 
by weight of fiavonoids (as quercitin) tested ac- 
cording to DAB 9, pages 575 - 577, provided, 
however, that hyperoside has been substituted with 

25 quercitin as reference standard. 

The first part of the process is carried out 
according to known techniques extracting the 
leaves with an aqueous solution of a lower alcohol 
or ketone. Examples of suitable alcohols and 

30 ketones are methyl, ethyl, propyl and butyl alcohol, 
acetone, butanone and methyl-propyl-ketone. 

The extraction mixture, consisting of the sus- 
pension of the leaves in the extracting solvent is 
filtered and pressed to complete dripping. Before 

35 being filtered tt is preferably equilibrated at 25* G. 

The clear solution thus obtained is concen- 
trated in the presence of ceiite until a concentrated 
aqueous solution is obtained whose volume, prefer- 
ably, is 1.5 * 1.6 times the weight of the treated 

40 leaves. The concentrated aqueous solution is then 
carefully filtered repeatedly on a ceiite panel. 

An electrolyte is added to the thus obtained 
aqueous solution. Preferably the electrolyte is a 
chtoride, a sulphate, a nitrate, or a bromide of an 

45 alkali or sdkaline-earth metal or of ammonium. Even 
more preferably, the electrolyte is sodium chloride 
or ammonium sulphate. 

The quantity of electrolyte to be added ranges 
• preferably from 5 to 20% (w/v); even more prefer- 
so ably it is equal to 12 -13% (w/v). 

The subsequent extraction with butanone is 
preferably carried out continuously at 25*C. The 
organic phase obtained after partition is an- 
hydritied. filtered and concentrated to a dense resi- 
due under a reduced pressure. 
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The removal of the solvent is preferably com- 
pleted by adding a volume of distilled water equal 
to the weight of the dense residue and drying the 
thus obtained suspension in vacuum at 45 *C. The 
thus obtained product has the following properties: s 

a) appearance: hygroscopic and deliques- 
cent yellow-brown powder: 

b) 4% solubility (w/v) in ethyl alcohol: as per 
standard 

c) residual hunriidity according to K. Rscher: ro 
max 5% . 

d) ash residue: max 1% 

e) identification: 

e.1) tg0 UV spectrum in methanol has 2 
absorption peaics at 264 i 2 nm and at 348 ± 2 nm, ;s 
respectively; 

e.2) the thin-layer chromatography per- 
formed on HPLTC MERCK plates, using a mixture 
of toluene/ethyl acetate/formic add. shows a series 
of characteristic spots which are revealed by spray- zo 
lag with the diphenylboric ester reagent and view- 
ing the plate under a Wood light 



f) heavy metals: max 40 ppm 

g) fiavonoid units: from 7 to 8 (as quercitin) 

h) organic solvents: max 0.01% 



25 



The following examples are given to illustrate 
the present invention without, however, limiting it In 
anyway. 3^ 



Example 1 

35 

10 kg Of gingko leaves containing 0.45% in 
flavonoids (as quercitin) have been loaded Into a 
suitable extractor. The leaves have then been treat- 
ed with 60 I of 66% (v/v) acetone under stining at 
60 C for 4.5^ hours. The suspension has been 40 
cooled to 25 *C and filtered on a double filter, 
squeezing the panel to complete dripping and 
washing the solid with 10 I of fresh aqueous ac- 
etone. 

The filtrate has been separated, 200 g of celite 45 
have been added and the suspension has been 
concentrated at 45*C under a slightly reduced 
pressure to a final volume of 15 L The suspension 
has been cooled to 25 - 28' C and filtered with 
great care on a celite panel washing with 1 I of . so 
H2O and pulping the solid again with care. The 
resulting aqueous solution has been treated at 
25 C with 4 I of butanone and 2 kg of ammonium 
sulphate, the phases have been separated and the. 
solution has been exhausted 3 times with 2 I of 55 
butanone each. 

The organic layers have been combined, dried 
on anydrous sodium sulphate, filtered and con- 



centrated at 60*. in vacuum, to an almost dry 
residue. The complete removal of the solvent has 
been obtained by adding water t)efore completing 
the drying step. 

Yield: 180 g of a dry extract having the follow- 
ing characteristics: 

a) yellow brown powder defiquescent in air; 

b) 4% solubility (w/v) in ethyl alcohol: as per 
standard 

c) ashes: 0,25% 

d) identification: as per standard 

e) heavy metals: 20 ppm 
0 titer: 7.6 

g) organic solvents: not detectable. 



Example 2 



10 kg of gingko leaves containing 0.49% in 
flavonoids (as quercitin) have been loaded into a 
suitable extractor. The leaves have then been treat- 
ed with 60 I of 60% (v/v) ethanol under stirring at 
60 * C for 4,5^ hours. The suspension has been 
cooled to 25 *C and filtered on a double filter, 
squeezing the panel to complete dripping and pro- 
cessing the solid with 10 I of fresh aqueous 
ethanol. 

The filtrate has been separated, 200 g of celite 
have been added and the suspension has been 
concentrated at 45 *C under a slightly reduced 
pressure to a final volume of 15 I. The suspension 
has been cooled to 25 - 28 *C and filtered with 
great care on a celite panel washing with 1 I of 
H2O and pulping the solid again with care. The 
resulting aqueous solution has been treated at 
25 *C with 4 I of butanone and 2 kg of ammonium 
sulphate, the phases have been separated and the 
solution has been exhausted 3 times with 2 I of 
butanone each. 

The origanic layers have been combined, dried 
on anydrous scxtium sulphate, filtered and con- 
centrated at 60* C, in vacuum, to an almost dry 
residue. The complete removal of the solvent has 
been obtained by adding water before completing 
the drying step. 

Yield: 183 g of a dry extract having the foltow- 
ing characteristics: 

a) yelIow brown powder deliquescent in air; 

b) 4% solubility (w/v) in ethyl alcohol: as per 
standard 

c) ashes: 0.3% 

d) identitification: as per standard 

e) heavy metals: 20 ppm 

f) titer: 7.8 

g) organic solvents: 0.005% 
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Claims 

1. A process for isolating, from the leaves of 
gingko biloba L.. a dry extract endowed with cere- 
bral and peripheral vasomotor activity, after having 5 
extracted the said leaves with an aqueous solution 

of a lower alcohol or ketone, characterized in that 
the alcohol- or ketone-water solution is concen- 
trated in the presence of celite. that the thus ob- 
tained concentrated aqueous suspension is filtered lo 
on celite. treated with an electrolyte and extracted 
with butanone. that the prganic phase is concen- 
trated to a dense residue, that this residue is treat- 
ed with water, and that the thus obtained aqueous 
suspension is dried to a constant weight. is 

2. A process according to claim 1, character- 
ized in that leaves of gingko biloba containing at 
least 0.45% by weight of flavonoids are used. 

3. A process according to claim 1 or 2, char- 
acterized in that the volume of the aqueous solu- 20 
tion obtained by concentration of the alcohol- or 
ketone-water solution is 1.5 -1.6 times the weight of 

the extracted leaves. 

4. A process according to any of the previous 
claims from 1 to 3. characterized in that the elec- 25 
trolyte is a chloride, sulphate, nitrate, or bromide of 

an alkali or alkaline-earth metal or of ammonium. 

5. A process according to the previous claim 4. 
cfiaracterized in that the electrolyte is sodium chlo- 

dde or ammonium sulphate. 30 

6. A process according to any of the previous 
claims 4 and 5, diaracterized in that the quantity of 
the added electrolyte is equal to 12 - 13% (w/v). 

7. A process according to any of the previous 
clams from 1 to 6. characterized in that the extrac- 35 
tion with butanone is carried out continuously at 



8. A process according to any of the previous 
claims, characterized in that the quantity of 
butanone used is equal to 25% (v/v), 40 

9. A process according to any of the previous 
claims, characterized in tiiat the volume of the 
water added to the dense residue is equal to the 
weight of the dense residue itself and that the 
drying of the thus obtained aqueous suspension is 4S 
carried out in vacuum at 45* C. 



25* C. 



50 
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